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101

A first device enables a device-to-device D2D
monitoring and broadcasting function

102
After detecting broadcast information of a second 0
device, the first device reports the broadcast
information of the second device and a user
identifier of a target user to a network side, so that
the network side obtains, according to the broadcast
information of the second device, an identifier of a
user that logs in to the second device, and determines
‘whether the identifier of the user that logs in to the
second device is the user identifier of the target user

/ 103

The first device receives a result of the determining
returned by the network side, and the first device
confirms, according to the result of the determining,
whether a device to which the target user logs in falls
within a preset distance from the first device
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101
-

A first device enables a device-to-device D2D
monitoring and broadcasting function

A 102
After detecting broadcast information of a second
device, the first device reports the broadcast
information of the second device and a user
identifier of a target user to a network side, so that
the network side obtains, according to the broadcast
information of the second device, an identifier of a
user that logs in to the second device, and determines
whether the identifier of the user that logs in to the
second device is the user identifier of the target user

103
y /

The first device receives a result of the determining
returned by the network side, and the first device
confirms, according to the result of the determining,
whether a device to which the target user logs in falls
within a preset distance from the first device

FIG. 1
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/— 201

An application server receives broadcast information
of a second device and a user identifier of a target
user that are sent by a first device

l

202

The application server obtains, according to the /
broadcast information of the second device, an
identifier of a user that logs in to the second device,
and if the application server obtains the identifier of
the user that logs in to the second device, the
application server determines whether the identifier
of the user that logs in to the second device is the
user identifier of the target user

/ 203

The application server returns a result of the
determining to the first device, so that the first
device can confirm, according to the result of the
determining, whether a device to which the target
user logs in falls within a preset distance from the
first device

FIG. 2
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An application server receives a device identification 301
of a second device and a user identifier of a target

user that are sent by a first device, where the device
identification of the second device is obtained by the
first device by requesting from a short-distance
server according to detected broadcast information
of the second device

! 302
The application server queries, according to the /
device identification of the second device, an

identifier of a user that logs in to the second device,
and if the application server finds the identifier of

the user that logs in to the second device, the
application server determines whether the identifier
of the user that logs in to the second device is the
user identifier of the target user 303

v
The application server returns a result of the
determining to the first device, so that the first
device can confirm, according to the result of the
determining, whether a device to which the target
user logs in falls within a preset distance from the
first device

FIG. 3

A short-distance server receives broadcast information, which is 401
detected by a first device and sent by the first device, of a second device /

Y
The short-distance server queries a device idenfification of the second
device according to the broadcast information of the second device, and
if the short-distance server finds the device identification of the second
device, the short-distance server returns the device identification of the
second device to the first device, so that the first device sends the device 402
identification of the second device and a user identifier of a target user
to an application server, the application server queries, according to the /
device identification of the second device, an identifier of a user that
logs in to the second device, determines whether the identifier of the
user that logs in to the second device is the user identifier of the target
user, and returns a result of the determining to the first device, and the
first device can confirm, according to the result of the determining,
whether a device to which the target user logs in falls within a preset
distance from the first device

FIG. 4
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A short-distance server receives broadcast information, which 1is

. N 501
detected by a first device and sent by an application server, of a /
second device

A
The short-distance server searches for a device identification of
the second device according to the broadcast information of the
second device, and if the short-distance server finds the device
identification of the second device, the short-distance server
returns the device identification of the second device to the
application server, so that the application server queries, 502
according to the device identification of the second device, an
identifier of a user that logs in to the second device, determines
whether the identifier of the user that logs in to the second device
is a user identifier of a target user, and returns a result of the
determining to the first device, and the first device can confirm,
according to the result of the determining, whether a device to
which the target user logs in falls within a preset distance from the
first device

FIG. 5

A second device enables a device-to-device D2D monitoring and 601

broadcasting function

4 602
The second device broadcasts broadcast information of the second device /—
by using the D2D function, so that a first device can detect the broadcast
information of the second device and the first device reports the broadcast
information of the second device and a user identifier of a target user to a
network side, so as to confirm whether a device to which the target user
logs in falls within a preset distance from the first device

FIG. 6
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A first device obtains broadcast information of the first / 701

device and broadcasts the broadcast information of the first

device, so that another device may discover the first device
according to the broadcast information of the first device

702
The first device obtains an identifier of a user that requests /
locally to log in, and initiates a registration request to the
application server by using the user identifier, so that the
application server performs authentication and authorization
on the user of the first device according to the user identifier

A

The first device enables a device-to-device D2D monitoring / 703

and broadcasting function; after the first device detects
broadcast information of a second device, the first device
reports the broadcast information of the second device and a
user identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of the second device, an identifier of a user that logs in to
the second device, and determines whether the identifier of
the user that logs in to the second device is the user
identifier of the target user

704
A /’
The first device reports the broadcast information of the
second device and the user identifier of the target user to the
network side, so that the network side obtains, according to
the broadcast information of the second device, the identifier
of the user that logs in to the second device, and determines
whether the identifier of the user that logs in to the second
device is the user identifier of the target user

705
\
The first device receives a result of the determining returned /_
by the network side, and confirms, according to the result of
the determining, that a device of the target user that needs to
be discovered falls within a preset distance from the first
device

FIG. 7
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Enabling module 801
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Device discovery module 803
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Receiving module 901

Confirming module 902

Sending module 903
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Receiving module 1001

Confirming module 1002

Sending module 1003
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Authenticating module 1004

Receiving module 1001

Confirming module 1002
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Receiving module 1101

Querying module 1102

FIG. 14

Receiving module 1101

Authorizing
module 1103

Authorizing

Querying module 1102 module 1104

FIG. 15

Receiving module 1201

Querying module 1202

FIG. 16
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DEVICE DISCOVERY METHOD, DEVICE,
AND SYSTEM

This application is a continuation of International Appli-
cation No. PCT/CN2012/074021, filed on Apr. 13, 2012,
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present invention relates to the field of communica-
tion technologies, and in particular, to a device discovery
method, device, and system.

BACKGROUND

With the widespread use of social applications, a function
of short-distance discovery becomes more important. Users
want to learn, in a timely manner, that a friend appears
around or leaves, so as to further establish short-distance
communication with their friends.

In the prior art, a method for implementing short-distance
discovery is performed based on an absolute position of a
user. This method requires a user to report, in real time, a
position of the user, for example, cell ID information or GPS
position information of the user, to a certain location server
in a network. The location server in the network calculates
a distance between two users according to cell ID informa-
tion or the GPS position information of devices of the two
users, and if a certain condition is satisfied, determines that
the two users fall within a “short-distance” range. For
example, it is learned, according to cell ID information of
two UEs, that the two UEs have a same cell ID, it is
determined that the two users fall within a “short-distance”
range; further, short-distance communication can be estab-
lished between two short-distance devices.

The method for learning devices within a short-distance
range according to a cell ID can implement short-distance
discovery between devices, but cannot ensure precision of
short-distance user discovery, which degrades experience of
a user when using short-distance discovery.

SUMMARY

Embodiments of the present invention provide a device
discovery method, apparatus, and system, which can
improve precision of short-distance user discovery. The
technical solutions are as follows:

According to one aspect, a device discovery method is
provided, where the method includes: enabling, by a first
device, a device-to-device D2D monitoring and broadcast-
ing function; after the first device detects broadcast infor-
mation of a second device, reporting the broadcast informa-
tion of the second device and a user identifier of a target user
to a network side, so that the network side obtains, according
to the broadcast information of the second device, an iden-
tifier of a user that logs in to the second device, and
determines whether the identifier of the user that logs in to
the second device is the user identifier of the target user; and
receiving, by the first device, a result of the determining
returned by the network side, and confirming, by the first
device according to the result of the determining, whether a
device to which the target user logs in falls within a preset
distance from the first device.

According to another aspect, a device discovery method
is further provided, where the method includes: receiving,
by an application server, broadcast information of a second
device and a user identifier of a target user that are sent by
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2

a first device; obtaining, by the application server according
to the broadcast information of the second device, an iden-
tifier of a user that logs in to the second device, and if the
application server obtains the identifier of the user that logs
in to the second device, determining whether the identifier of
the user that logs in to the second device is the user identifier
of the target user; and returning, by the application server, a
result of the determining to the first device, so that the first
device can confirm, according to the result of the determin-
ing, whether a device to which the target user logs in falls
within a preset distance from the first device.

According to another aspect, a device discovery method
is further provided, where the method includes: receiving,
by an application server, a device identification of a second
device and a user identifier of a target user that are sent by
a first device, where the device identification of the second
device is obtained by the first device by requesting from a
short-distance server according to detected broadcast infor-
mation of the second device; querying, by the application
server according to the device identification of the second
device, an identifier of a user that logs in to the second
device, and if the application server finds the identifier of the
user that logs in to the second device, determining whether
the identifier of the user that logs in to the second device is
the user identifier of the target user; and returning, by the
application server, a result of the determining to the first
device, so that the first device can confirm, according to the
result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

According to another aspect, a device discovery method
is further provided, where the method includes: receiving,
by a short-distance server, broadcast information, which is
detected by a first device and sent by the first device, of a
second device; and querying, by the short-distance server, a
device identification of the second device according to the
broadcast information of the second device, and if the
short-distance server finds the device identification of the
second device, returning the device identification of the
second device to the first device, so that the first device sends
the device identification of the second device and a user
identifier of a target user to an application server, the
application server queries, according to the device identifi-
cation of the second device, an identifier of a user that logs
in to the second device, determines whether the identifier of
the user that logs in to the second device is the user identifier
of the target user, and returns a result of the determining to
the first device, so that the first device can confirm, accord-
ing to the result of the determining, whether a device to
which the target user logs in falls within a preset distance
from the first device.

According to another aspect, a device discovery method
is further provided, where the method includes: receiving,
by a short-distance server, broadcast information, which is
detected by a first device and sent by an application server,
of'a second device; querying, by the short-distance server, a
device identification of the second device according to the
broadcast information of the second device, and if the
short-distance server finds the device identification of the
second device, returning the device identification of the
second device to the application server, so that the applica-
tion server queries, according to the device identification of
the second device, an identifier of a user that logs in to the
second device, determines whether the identifier of the user
that logs in to the second device is a user identifier of a target
user, and returns a result of the determining to the first
device, so that the first device can confirm, according to the
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result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

According to another aspect, a device discovery method
is further provided, including: enabling, by a second device,
a device-to-device D2D monitoring and broadcasting func-
tion; and broadcasting, by the second device, broadcast
information of the second device by using the D2D function,
so that a first device can detect the broadcast information of
the second device, and the first device reports the broadcast
information of the second device and a user identifier of a
target user to a network side, so as to confirm whether a
device to which the target user logs in falls within a preset
distance from the first device.

According to another aspect, a device discovery apparatus
is further provided, where the apparatus includes: an
enabling module, configured to enable a device-to-device
D2D monitoring and broadcasting function; an application
module, configured to: after the enabling module enables the
D2D monitoring and broadcasting function, if broadcast
information of a second device is detected, report the
broadcast information of the second device and a user
identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of'the second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
user that logs in to the second device is the user identifier of
the target user; and a device discovery module, configured
to: after the application module reports the broadcast infor-
mation of the second device and the user identifier of the
target user, receive a result of the determining returned by
the network side, and confirm, according to the result of the
determining, whether a device to which the target user logs
in to falls within a preset distance from the device discovery
module.

According to another aspect, an application server is
further provided, where the server includes: a receiving
module, configured to send broadcast information of a
second device and a user identifier of a target user that are
sent by a first device; a confirming module, configured to
obtain, according to the broadcast information, which is
received by the receiving module, of the second device, an
identifier of a user that logs in to the second device, and if
the identifier of the user that logs in to the second device is
obtained, determine whether the identifier of the user that
logs in to the second device is the user identifier, which is
received by the receiving module, of the target user; and a
sending module, configured to return a result of the deter-
mining, which is confirmed by the confirming module, to the
first device, so that the first device can confirm, according to
the result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

According to another aspect, another application server is
further provided, where the server includes: a receiving
module, configured to receive a device identification of a
second device and a user identifier of a target user that are
sent by a first device, where the device identification of the
second device is obtained by the first device by requesting
from a short-distance server according to detected broadcast
information of the second device; a confirming module,
configured to query, according to the device identification,
which is received by the receiving module, of the second
device, an identifier of a user that logs in to the second
device, and if the identifier of the user that logs in to the
second device is found, determine whether the identifier of
the user that logs in to the second device is the user identifier,
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which is received by the receiving module, of the target user;
and a sending module, configured to return a result of the
determining, which is confirmed by the confirming module,
to the first device, so that the first device can confirm,
according to the result of the determining, whether a device
to which the target user logs in falls within a preset distance
from the first device.

According to another aspect, a short-distance server is
further provided, where the server includes: a receiving
module, configured to receive broadcast information, which
is detected by a first device and sent by the first device, of
a second device; and a querying module, configured to query
a device identification of the second device according to the
broadcast information, which is received by the receiving
module, of the second device, and if the device identification
of the second device is found, return the device identification
of the second device to the first device, so that the first
device sends the device identification of the second device
and a user identifier of a target user to an application server,
so that the application server queries, according to the device
identification of the second device, an identifier of a user that
logs in to the second device, determines whether the iden-
tifier of the user that logs in to the second device is the user
identifier of the target user, and returns a result of the
determining to the first device, and the first device can
confirm, according to the result of the determining, whether
a device to which the target user logs in falls within a preset
distance from the first device.

According to another aspect, another short-distance server
is further provided, where the server includes: a receiving
module, configured to receive broadcast information, which
is detected by a first device and sent by an application server,
of a second device; and a querying module, configured to
query a device identification of the second device according
to the broadcast information, which is received by the
receiving module, of the second device, and if the device
identification of the second device is found, return the device
identification of the second device to the application server,
so that the application server queries, according to the device
identification of the second device, an identifier of a user that
logs in to the second device, determines whether the iden-
tifier of the user that logs in to the second device is a user
identifier of a target user, and returns a result of the deter-
mining to the first device, so that the first device can confirm,
according to the result of the determining, whether a device
to which the target user logs in falls within a preset distance
from the first device.

According to another aspect, another device discovery
apparatus is further provided, where the apparatus includes:
an enabling module, configured to enable a device-to-device
D2D monitoring and broadcasting function; a broadcasting
module, configured to broadcast broadcast information of
the apparatus after the enabling module enables the D2D
monitoring and broadcasting function, so that a first device
can detect the broadcast information, and the first device
reports the broadcast information and a user identifier of a
target user to a network side, so as to confirm whether a
device to which the target user logs in falls within a preset
distance from the first device.

According to another aspect, a device discovery system is
further provided, where the system includes: the device
discovery apparatus described above, the application server
described above, the another short-distance server described
above, and the another device discovery apparatus described
above.

According to another aspect, a device discovery system is
further provided, where the system includes: the device
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discovery apparatus described above, the another applica-
tion server described above, the short-distance server
described above, and the another device discovery apparatus
described above.

The technical solutions provided by the embodiments of
the present invention produce the following beneficial
effects: A first device enables a device-to-device (D2D)
monitoring and broadcasting function; after the first device
detects broadcast information of a second device, sends the
broadcast information of the second device and a user
identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of'the second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
user that logs in to the second device in the user identifier of
the target user; and the first device receives a result of the
determining returned by the network side, and the first
device confirms, according to the result of the determining,
whether a device to which the target user logs in falls within
a preset distance from the first device. Because the first
device can monitor broadcast information of another device
within the preset distance, the first device sends, after
detecting broadcast information of the another device, the
detected broadcast information and the user identifier of the
target user that needs to be discovered to the network side,
so that the network side can confirm whether the target user
falls within the preset distance from the first device accord-
ing to the broadcast information and the user identifier of the
target user. This improves precision of short-distance user
discovery and solves a problem in the prior art in which
precision of short-distance user discovery cannot be ensured
by using a cell ID.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solutions in the embodiments of
the present invention more clearly, the following briefly
introduces the accompanying drawings required for describ-
ing the embodiments. Apparently, the accompanying draw-
ings in the following description show merely some embodi-
ments of the present invention, and a person of ordinary skill
in the art may still derive other drawings from these accom-
panying drawings without creative efforts.

FIG. 1 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 2 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 3 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 4 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 5 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 6 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 7 is a flowchart of a device discovery method
according to an embodiment of the present invention;

FIG. 8 is a schematic diagram of a device discovery
apparatus according to an embodiment of the present inven-
tion;

FIG. 9 is a schematic diagram of another device discovery
apparatus according to an embodiment of the present inven-
tion;

FIG. 10 is a schematic diagram of an application server
according to an embodiment of the present invention;

FIG. 11 is a schematic diagram of another application
server according to an embodiment of the present invention;
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FIG. 12 is a schematic diagram of another application
server according to an embodiment of the present invention;

FIG. 13 is a schematic diagram of another application
server according to an embodiment of the present invention;

FIG. 14 is a schematic diagram of a short-distance server
according to an embodiment of the present invention;

FIG. 15 is a schematic diagram of another short-distance
server according to an embodiment of the present invention;

FIG. 16 is a schematic diagram of a short-distance server
according to an embodiment of the present invention;

FIG. 17 is a schematic diagram of another short-distance
server according to an embodiment of the present invention;

FIG. 18 is a schematic diagram of a device discovery
apparatus according to an embodiment of the present inven-
tion;

FIG. 19 is a schematic diagram of another device discov-
ery apparatus according to an embodiment of the present
invention;

FIG. 20 is a schematic diagram of a device discovery
system according to an embodiment of the present inven-
tion; and

FIG. 21 is a schematic diagram of another device discov-
ery system according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the present invention more comprehensible, the
following further describes the embodiments of the present
invention in detail with reference to the accompanying
drawings.

Because short-distance communication has a certain dis-
tance limit, when cell ID information is used to determine
whether two UEs fall within a short-distance range, on one
hand, if a cell in which the two UEs are located has a
relatively large radius, even if it is determined according to
cell IDs of the two UEs that two users fall within a
“short-distance” range, it is possible that an actual distance
between the two UEs is very large, and may not satisfy a
requirement of short-distance communication; on the other
hand, two users belonging to two neighboring cells but
within a very short distance may also be determined to be
not within a short-distance range, resulting in that two
devices that communicate within a short distance cannot
implement short-distance communication. In some areas, for
example, a large indoor shopping mall, a user cannot receive
a GPS signal.

The foregoing short-distance discovery method cannot
ensure precision of short-distance user discovery, which
degrades experience of a user when using short-distance
discovery. To solve the foregoing problem, the present
invention provides the following technical solution:

Referring to FIG. 1, an embodiment provides a device
discovery method, which includes the following steps.

101. A first device enables a device-to-device D2D moni-
toring and broadcasting function.

102. After the first device detects broadcast information of
a second device, the first device reports the broadcast
information of the second device and a user identifier of a
target user to a network side, so that the network side
obtains, according to the broadcast information of the sec-
ond device, an identifier of a user that logs in to the second
device, and determines whether the identifier of the user that
logs in to the second device is the user identifier of the target
user.
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103. The first device receives a result of the determining
returned by the network side, and the first device confirms,
according to the result of the determining, whether a device
to which the target user logs in falls within a preset distance
from the first device.

Beneficial effects of this embodiment include the follow-
ing. A first device enables a device-to-device D2D monitor-
ing and broadcasting function; after the first device detects
broadcast information of a second device, the first device
sends the broadcast information of the second device and a
user identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of'the second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
user that logs in to the second device in the user identifier of
the target user; and the first device receives a result of the
determining returned by the network side, and the first
device confirms, according to the result of the determining,
whether a device to which the target user logs in falls within
a preset distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device only needs to send, after detecting the broadcast
information of the another device, the detected broadcast
information and the user identifier of the target user that
needs to be discovered to the network side, so that the
network side can confirm, according to the broadcast infor-
mation and the user identifier of the target user, whether the
target user falls within the preset distance from the first
device. This improves precision of short-distance user dis-
covery, and solves a problem in the prior art in which
precision of short-distance user discovery cannot be ensured
by using a cell ID.

Referring to FIG. 2, an embodiment provides another
device discovery method, which includes the following
steps.

201. An application server receives broadcast information
of a second device and a user identifier of a target user that
are sent by a first device.

202. The application server obtains, according to the
broadcast information of the second device, an identifier of
a user that logs in to the second device, and if the application
server obtains the identifier of the user that logs in to the
second device, the application server determines whether the
identifier of the user that logs in to the second device is the
user identifier of the target user.

203. The application server returns a result of the deter-
mining to the first device, so that the first device can confirm,
according to the result of the determining, whether a device
to which the target user logs in falls within a preset distance
from the first device.

Beneficial effects of this embodiment are: An application
server receives broadcast information of a second device and
a user identifier of a target user that are sent by a first device;
the application server obtains, according to the broadcast
information of the second device, an identifier of a user that
logs in to the second device, and if the application server
obtains the identifier of the user that logs in to the second
device, determines whether the identifier of the user that logs
in to the second device in the user identifier of the target
user; and the application server returns a result of the
determining to the first device, so that the first device can
confirm, according to a result of the determining, whether a
device to which the target user logs in falls within a preset
distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first

20

40

45

55

65

8

device sends, after detecting the broadcast information of the
another device, the detected broadcast information and the
user identifier of the target user that needs to be discovered
to the application server, so that the application server can
confirm, according to the broadcast information and the user
identifier of the target user, whether the target user falls
within the preset distance from the first device. This
improves precision of short-distance user discovery, and
solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 3, an embodiment provides a device
discovery method, which includes the following steps.

301. An application server receives a device identification
of a second device and a user identifier of a target user that
are sent by a first device, where the device identification of
the second device is obtained by the first device by request-
ing from a short-distance server according to detected broad-
cast information of the second device.

302. The application server queries, according to the
device identification of the second device, an identifier of a
user that logs in to the second device, and if the application
server finds the identifier of the user that logs in to the
second device, the application server determines whether the
identifier of the user that logs in to the second device is the
user identifier of the target user.

303. The application server returns a result of the deter-
mining to the first device, so that the first device can confirm,
according to the result of the determining, whether a device
to which the target user logs in falls within a preset distance
from the first device.

Beneficial effects of this embodiment are: an application
server receives a device identification of a second device and
a user identifier of a target user that are sent by a first device,
where the device identification of the second device is
obtained by the first device by requesting from a short-
distance server according to detected broadcast information
of the second device; the application server queries, accord-
ing to the device identification of the second device, an
identifier of a user that logs in to the second device, and if
the application server finds the identifier of the user that logs
in to second device, determines whether the identifier of the
user that logs in to the second device is the user identifier of
the target user; and the application server returns a result of
the determining to the first device, so that the first device can
confirm, according to the result of the determining, whether
a device to which the target user logs in falls within a preset
distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device obtains, after detecting the broadcast information of
the another device, a device identification of the second
device by using the detected broadcast information, and
sends the device identification of the second device and the
user identifier of the target user to the application server, so
that the application server can confirm, according to the
device identification of the second device and the user
identifier of the target user, whether the target user falls
within the preset distance from the first device. This
improves precision of short-distance user discovery, and
solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 4, an embodiment provides a device
discovery method, which includes the following steps.
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401. A short-distance server receives broadcast informa-
tion, which is detected by a first device and sent by the first
device, of a second device.

402. The short-distance server queries a device identifi-
cation of the second device according to the broadcast
information of the second device, and if the short-distance
server finds the device identification of the second device,
the short-distance server returns the device identification of
the second device to the first device, so that the first device
sends the device identification of the second device and a
user identifier of a target user to an application server, the
application server queries, according to the device identifi-
cation of the second device, an identifier of a user that logs
in to the second device, determines whether the identifier of
the user that logs in to the second device is the user identifier
of the target user, and returns a result of the determining to
the first device, so that the first device can confirm, accord-
ing to a result of the determining, whether a device to which
the target user logs in falls within a preset distance from the
first device.

Beneficial effects of this embodiment are: A short-dis-
tance server receives broadcast information, which is
detected by a first device and sent by the first device, of a
second device; the short-distance server queries a device
identification of the second device according to the broad-
cast information of the second device, and if the short-
distance server finds the device identification of the second
device, returns the device identification of the second device
to the first device, so that the first device sends the device
identification of the second device and a user identifier of a
target user to an application server, the application server
queries, according to the device identification of the second
device, an identifier of a user that logs in to the second
device, and determines whether the identifier of the user that
logs in to the second device is the user identifier of the target
user, and returns a result of the determining to the first
device, and the first device can confirm, according to the
result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device sends, after detecting the broadcast information of the
another device, the detected broadcast information to the
short-distance server to obtain the device identification of
the second device, and sends the device identification of the
second device and the user identifier of the target user to the
application server, so that the application server can confirm,
according to the device identification of the second device
and the user identifier of the target user, whether the target
user falls within the preset distance from the first device.
This improves precision of short-distance user discovery,
and solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 5, an embodiment provides a device
discovery method, which includes the following steps.

501. A short-distance server receives broadcast informa-
tion, which is detected by a first device and sent by an
application server, of a second device.

502. The short-distance server queries a device identifi-
cation of the second device according to the broadcast
information of the second device, and if the short-distance
server finds the device identification of the second device,
the short-distance server returns the device identification of
the second device to the application server, so that the
application server queries, according to the device identifi-
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cation of the second device, an identifier of a user that logs
in to the second device, determines whether the identifier of
the user that logs in to the second device is a user identifier
of a target user, and returns a result of the determining to the
first device, so that the first device can confirm, according to
the result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

Beneficial effects of this embodiment are: A short-dis-
tance server receives broadcast information, which is
detected by a first device and sent by an application server,
of'a second device; the short-distance server queries, accord-
ing to the broadcast information of the second device, a
device identification of the second device, and if the short-
distance server finds the device identification of the second
device, the short-distance server returns the device identifi-
cation of the second device to the application server, so that
the application server queries, according to the device iden-
tification of the second device, the identifier of the user that
logs in to the second device, and determines whether the
identifier of the user that logs in to the second device is the
user identifier of the target user, and returns a result of the
determining to the first device, and the first device can
confirm, according to the result of the determining, whether
a device to which the target user logs in falls within a preset
distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device sends, after detecting the broadcast information of the
another device, the detected broadcast information and the
user identifier of the target user to the application server, so
that the application server obtains the device identification
of the second device from the short-distance server accord-
ing to the broadcast information, so as to confirm whether
the target user falls within the preset distance from the first
device. This improves precision of short-distance user dis-
covery, and solves a problem in the prior art in which
precision of short-distance user discovery cannot be ensured
by using a cell ID.

Referring to FIG. 6, an embodiment provides a device
discovery method, which includes the following steps.

601. A second device enables a device-to-device D2D
monitoring and broadcasting function.

602. The second device broadcasts broadcast information
of the second device by using the D2D monitoring and
broadcasting function, so that a first device can detect the
broadcast information of the second device and the first
device reports the broadcast information of the second
device and a user identifier of a target user to a network side,
so as to confirm whether a device to which the target user
logs in falls within a preset distance from the first device.

Beneficial effects of this embodiment include: A second
device enables a device-to-device D2D monitoring and
broadcasting function; the second device broadcasts broad-
cast information of the second device by using the D2D
broadcasting function, so that a first device can detect the
broadcast information of the second device and the first
device reports the broadcast information of the second
device and a user identifier of a target user to a network side,
so as to confirm whether a device to which the target user
logs in falls within a preset distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the second
device enables the D2D function and broadcasts the broad-
cast information of the second device, so that the first device
can detect the broadcast information of the second device.
After detecting the broadcast information of the second
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device, the first device reports the broadcast information of
the second device and the user identifier of the target user to
the network side, so as to confirm whether the target user
falls within the preset distance from the first device. This
improves precision of short-distance user discovery, and
solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 7, an embodiment provides a device
discovery method, which includes the following:

701. A first device obtains broadcast information of the
first device and broadcasts the broadcast information of the
first device, so that another device can discover the first
device according to the broadcast information of the first
device.

In this step, in a network attachment process of the first
device, a device discovery service request is initiated to a
network side; the network side, after receiving the request of
the first device, assigns broadcast information (Broadcast
Code) to the first device. The first device broadcasts the
broadcast information of the first device after enabling a
D2D (Device-Device, device-to-device) monitoring and
broadcasting function, so that another device can discover
the first device. Meanwhile, the first device also monitors
Broadcast Code sent by all other devices around. Optionally,
the first device may perform broadcasting and monitoring at
a preset interval, for example, at an interval of 5 seconds, 8
seconds, 10 seconds, or 1 minute, where the embodiment
sets no specific limit thereto. Optionally, the first device may
also perform broadcasting and monitoring according to
scheduling of a base station. The embodiment sets no
specific limit to a manner in which the first device performs
the D2D monitoring and broadcasting function.

In this step, optionally, the initiating, by the first device,
a device discovery service request to a network side to
obtain the broadcast information of the first device includes
the following steps.

(1) The first device requests a device discovery service to
a mobility management entity (MME) to which the first
device belongs.

In this step, the first device initiates a device discovery
service request to the MME to which the first device
belongs, so as to trigger the MME to obtain the broadcast
information of the first device from a short-distance server.

(2) The MME obtains subscription information of the first
device from an HSS (home subscriber server), and performs
authentication and authorization, according to the subscrip-
tion information of the device in the HSS, to determine
whether the first device can perform the discovery service.

In this step, the MME to which the first device belongs
obtains the subscription information of the first device from
the HSS after receiving the discovery service request sent by
the first device, where the subscription information includes
subscription information indicating whether the first device
can perform the device discovery service; if the device is
allowed to use the device discovery service, the MME
requests the short-distance server to assign Broadcast Code
to the device; and if the device is not allowed to use the
device discovery service, the MME rejects the request of the
device and provides a reject reason.

(3) The MME requests the short-distance server to assign
the broadcast information to the device.

In this step, the MME has authenticated the first device,
and the MME requests the short-distance server to assign the
broadcast information to the first device, where the short-
distance server is configured to assign broadcast information
to a device and manage the broadcast information of the

10

15

30

40

45

60

12

device. The short-distance server may be an independent
network element that has an interface with the MME, or be
configured to expand some network elements in an existing
network to support a function of the short-distance server, so
that the expanded network elements can assign the broadcast
information to the device. For example, the short-distance
server may be implemented by enhancing an MME, a
P-CSCF (Proxy-Call Session Control Function), or an HSS,
where this embodiment sets no specific limit thereto.

(4) The short-distance server assigns the broadcast infor-
mation to the first device, and returns the broadcast infor-
mation assigned to the first device to the MME.

In this step, because the MME has authenticated and
authorized the device discovery service of the first device,
the short-distance server does not need to perform authen-
tication and authorization on the device again, but directly
assigns the Broadcast Code to the device and returns the
Broadcast Code to the MME.

It should be noted that the short-distance server may, after
assigning unique broadcast information to each device, also
periodically update the broadcast information assigned to a
certain a device, which is not specifically described in this
embodiment. If the short-distance server is positioned to
assign different broadcast information to a device, the short-
distance server adds time information of the broadcast
information to the broadcast information, where the time
information includes assigning time and a validity period, so
that when the broadcast information is used later, whether
the broadcast information is valid broadcast information
may be determined according to the assigning time and the
validity period of the broadcast information and current
time.

(5) The MME sends the broadcast information assigned
by the short-distance server to the first device to the first
device.

It should be noted that the method used by the first device
to obtain the broadcast information of the first device is an
operation performed in the network attachment process.
However, in a specific device discovery process, it is pos-
sible that the device has completed the network attachment
process and obtained the broadcast information, and there-
fore, this step may not be performed in the specific device
discovery process.

In this step, optionally, the initiating, by the first device,
a device discovery service request to a network side to
obtain the broadcast information of the first device includes
the following steps.

(1) The first device initiates a registration request to a
short-distance server.

In this step, optionally, the first device may obtain the
broadcast information of the first device by using an MME,
and may also directly initiate the registration request to the
short-distance server, so as to trigger the short-distance
server to assign the broadcast information to the first device.
The short-distance server, after receiving the registration
request of the device, performs authentication and authori-
zation locally on a device discovery service of the first
device; if the device is allowed to use the device discovery
service, the short-distance server assigns the broadcast infor-
mation (Broadcast Code) to the device; and if the device is
not allowed to use the device discovery service, the short-
distance server rejects the request of the device and provides
a reject reason.

Optionally, the authentication and authorization per-
formed by the short-distance server on the device discovery
service of the first device may not by performed locally, but
is performed by querying subscription information of the
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device from an HSS, and determining, by using the sub-
scription information of the device, whether the device is
allowed to use the device discovery service.

In a specific actual operation, this embodiment sets no
specific limit to a method used by the short-distance server
to perform authentication and authorization on the device
discovery service of the first device.

(2) The short-distance server assigns the broadcast infor-
mation to the first device, and sends the broadcast informa-
tion to the first device.

It should be noted that the method used by the first device
to obtain the broadcast information of the first device is
performed by obtaining from the short-distance server;
however, in a specific device discovery process, it is possible
that the device has obtained the broadcast information from
the short-distance server. Therefore, this step may not be
performed in the specific device discovery process.

It should be noted that in a specific operation, this
embodiment sets no specific limit to a method that is
specifically used by the first device to initiate the device
discovery service request to the network side to obtain the
broadcast information of the first device.

This embodiment is described by using the first device as
an example; a process for initiating a device discovery
service request by another device to a network side is the
same as or similar to that of the first device, which is not
specifically described in this embodiment.

702. The first device obtains an identifier of a local user
that requests to log in, and initiates a registration request to
an application server by using the identifier of the user, so
that the application server performs authentication and
authorization on the user of the first device according to the
identifier of the user.

In this embodiment, optionally, the user of the first device
may log in to the application server by using an application.
For example, the user logs in to an instant messaging
application server by using an instant messaging chat tool.
There is a corresponding user identifier corresponding to a
different application. The user needs to enter a correspond-
ing user identifier when logging in to the application server
by using a certain application; the first device, after obtain-
ing the identifier of the local user that requests to log in,
initiates a registration request to the application server
according to the user identifier, and carries a device identi-
fication (Device ID) of the first device in the registration
request; and the application server stores the device identi-
fication of the first device, and stores a mapping relationship
between the identifier of the user that logs in to the first
device and the device identification of the first device. The
application server performs authentication and authorization
on the user of the first device according to the user identifier
after receiving the registration request of the first device. In
this embodiment, each device corresponds to one unique
device identification.

It should be noted that this step is performed when the
device registers with the application server; however, in a
specific operation, it is possible that the device has com-
pleted a registration process. Therefore, this step may not be
performed in a specific device discovery process. Alterna-
tively, when the first device in this embodiment starts the
device discovery service not because of an application, this
step may also not be performed, where this embodiment sets
no specific limit thereto.

In this step, all devices that receive a login request of a
user initiate a registration request to an application server.
This embodiment is described by using the first device as an
example; a process in which another device initiates regis-
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tration with an application server is the same as or similar to
that the process of the first device, which is not specifically
described in this embodiment.

703. The first device enables a device-to-device D2D
monitoring and broadcasting function; after the first device
detects broadcast information of a second device, the first
device reports the broadcast information of the second
device and a user identifier of a target user to a network side,
so that the network side obtains, according to the broadcast
information of the second device, an identifier of a user that
logs in to the second device, and determines whether the
identifier of the user that logs in to the second device is the
user identifier of the target user.

In this step, the D2D monitoring and broadcasting func-
tion of the first device is performed to monitor broadcast
information of another device except the first device and
broadcast the broadcast information of the first device at the
same time. It is possible that one or more pieces of broadcast
information are detected by the first device, where this
embodiment sets no specific limit thereto. This embodiment
is described by using an example in which the broadcast
information of the second device is detected by the first
device.

It should be noted that the user of the first device may
initiate a registration request to the application server after
the first device enables the D2D monitoring and broadcast-
ing function; therefore, this embodiment sets no specific
limit to a sequence of performing the step 702 and step 703.

704. The first device reports the broadcast information of
the second device and the user identifier of the target user to
the network side, so that the network side obtains, according
to the broadcast information of the second device, the
identifier of the user that logs in to the second device, and
determines whether the identifier of the user that logs in to
the second device is the user identifier of the target user.

In this embodiment, after detecting the broadcast infor-
mation of the another device, the first device initiates a
device discovery request to the network side and sends the
user identifier of the target user that needs to be discovered
and the detected broadcast information of the another device
to the network side, so that the network side obtains,
according to the broadcast information of the another device,
an identifier of a user that logs in to the device, and
determines whether the identifier of the user that logs in to
the device is the user identifier of the target user that the first
device needs to discover.

In this step, optionally, the network side includes an
application server and a short-distance server, and commu-
nication can be performed between the application server
and the short-distance server; the reporting, by the first
device, the detected broadcast information of the second
device and a user identifier of a target user to a network side,
so that the network side obtains, according to the broadcast
information of the second device, an identifier of a user that
logs in to the second device, and determines whether the
identifier of the user that logs in to the second device is the
user identifier of the target user includes the following:

(1) The first device sends the broadcast information of the
second device and the user identifier of the target user to the
application server.

In this step, the first device sends the broadcast informa-
tion of the second device and the user identifier of the target
user to the application server on the network side, so as to
trigger the application server to obtain, according to the
broadcast information of the second device, the identifier of
the user that logs in to the second device, and determines
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whether the identifier of the user that logs in to the second
device is the user identifier of the target user that the first
device needs to discover.

(2) The application server obtains, according to the broad-
cast information of the second device, the identifier of the
user that logs in to the second device, and determines
whether the identifier of the user that logs in to the second
device is the user identifier of the target user that the first
device needs to discover.

In this step, the application server locally queries the
identifier of the user that logs in to the second device, where
the identifier corresponds to the broadcast information of the
second device. If the broadcast information of the second
device carries time information, after the broadcast infor-
mation of the second device is received, whether the broad-
cast information is valid broadcast information further needs
to be determined; and if yes, the application server obtains
the identifier, which is corresponding to the broadcast infor-
mation of the second device, of the user that logs in to the
second device. If no broadcast information of the second
device is found locally or the found broadcast information is
invalid broadcast information, the application server
requests a device identification of the second device from
the short-distance server on the network side according to
the broadcast information of the second device; the appli-
cation server receives and stores the device identification of
the second device returned by the short-distance server, and
queries, according to the device identification of the second
device, the identifier of the user that logs in to the second
device. In this step, optionally, the application server stores
broadcast information corresponding to a device identifica-
tion of each device, where the broadcast information can be
subsequently queried by another application.

In this step, optionally, the application server may, with-
out locally querying the broadcast information of the second
device, directly query the short-distance server for the
broadcast information of the second device, where this
embodiment sets no specific limit thereto.

In this step, the short-distance server queries the device
identification corresponding to the broadcast information; if
the short-distance server does not have the device identifi-
cation corresponding to the broadcast information, an indi-
cation of non-assignment is returned to the first device.

In this step, after the identifier of the user that logs in to
the second device is obtained, it needs to be further deter-
mined whether the identifier of the user is the user identifier
of the target user that the first device needs to discover,
where a method for specifically determining whether two
user identifiers are the same belongs to the prior art, which
is not described in this embodiment.

(3) The application server returns a result of the deter-
mining to the first device.

In this step, the application server returns the result of the
determining to the first device after determining whether the
identifier of the user that logs in to the second device is the
user identifier of the target user that the first device needs to
discover.

In this step, optionally, the network side includes an
application server and a short-distance server, and commu-
nication cannot be performed between the application server
and the short-distance server; the reporting, by the first
device, the broadcast information of the second device and
a user identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of'the second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
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user that logs in to the second device is the user identifier of
the target user includes the following steps.

(1) The first device sends the broadcast information of the
second device to the short-distance server.

In this step, the first device sends the broadcast informa-
tion of the second device to the short-distance server, so as
to requests the short-distance server to query a device
identification of the second device.

(2) The short-distance server queries the device identifi-
cation of the second device according to the broadcast
information of the second device, and returns the device
identification of the second device to the first device.

In this step, the short-distance server queries the device
identification corresponding to the broadcast information
after receiving the broadcast information of the second
device, so as to obtain the device identification of the second
device; and returns the found device identification of the
second device to the first device.

In this step, the short-distance server queries the device
identification corresponding to the broadcast information; if
the short-distance server does not have the device identifi-
cation corresponding to the broadcast information, an indi-
cation of unknown broadcast information is returned to the
first device.

(3) The first device receives the device identification of
the second device returned by the short-distance server, and
sends the device identification of the second device and the
user identifier of the target user that needs to be discovered
to the application server.

(4) The application server queries, according to the
received identifier of the second device, the identifier of the
user that logs in to the second device, and determines
whether the identifier of the user that logs in to the second
device is the user identifier of the target user that the first
device needs to discover.

(5) The application server returns a result of the deter-
mining to the first device.

It should be noted that in a specific operation, this
embodiment sets no specific limit to a specific method that
is used to obtain the result of the determining.

705. The receives the result of the determining returned
by the network side, and confirms, according to the result of
the determining, whether a device of the target user that
needs to be discovered falls within a preset distance from the
first device.

In this step, if the result of the determining returned by the
application server to the first device is yes, that is, a result
indicating that the identifier of the user that logs in to the
second device is the user identifier of the user that needs to
be discovered, the first device confirms that the device of the
target user that needs to be discovered falls within the preset
distance from the first device; if the result of the determining
returned by the application server to the first device is no,
that is, a result indicating that the identifier of the user that
logs in to the second device is not the user identifier of the
user that needs to be discovered, the first device confirms
that the device of the target user that needs to be discovered
does not fall within the preset distance from the first device.

In addition, it should be noted that a step/message in the
foregoing embodiments is not necessarily a newly defined
step/message, where transmission may also be performed by
expanding an existing step/message between two same
network elements. This principle is applicable to an interface
between a device and any network elements, for example,
between a UE and an MME/HSS, between a UE and an
application server, where this embodiment sets no specific
limit thereto.
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Beneficial effects of this embodiment include: A first
device enables a device-to-device D2D monitoring and
broadcasting function; after the first device detects broadcast
information of a second device, the first device sends the
broadcast information of the second device and a user
identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of'the second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
user that logs in to the second device in the user identifier of
the target user; and the first device receives a result of the
determining returned by the network side, and the first
device confirms, according to the result of the determining,
whether a device to which the target user logs in falls within
a preset distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device only needs to send, after detecting the broadcast
information of the another device, the detected broadcast
information and the user identifier of the target user that
needs to be discovered to the network side, so that the
network side can confirm, according to the broadcast infor-
mation and the user identifier of the target user, whether the
target user falls within the preset distance from the first
device. This improves precision of short-distance user dis-
covery, and solves a problem in the prior art in which
precision of short-distance user discovery cannot be ensured
by using a cell ID. In addition, if the first device can monitor
the second device, it is highly possible that the first device
can establish short-distance communication with the second
device, which increases a success probability of short-
distance communication.

Moreover, the device obtains the broadcast information of
the first device in a network attachment process or obtains
the broadcast information by using the short-distance server,
which is easy to implement and simplifies operations, and
causes no additional heavy burden on an existing network.
Moreover, the user can initiate a device discovery service by
using an application, where the application stores a friend of
the device user, which makes it more convenient for the user
to discover a friend that exists within a short distance,
thereby improving experience of the user using device
discovery.

Referring to FIG. 8, an embodiment provides a device
discovery apparatus 800, which includes an enabling mod-
ule 801, an application module 802, and a device discovery
module 803.

The enabling module 801 is configured to enable a
device-to-device D2D monitoring and broadcasting func-
tion.

The application module 802 is configured to: after the
enabling module 801 enables the D2D monitoring and
broadcasting function, if broadcast information of a second
device is detected, report the broadcast information of the
second device and a user identifier of a target user to a
network side, so that the network side obtains, according to
the broadcast information of the second device, an identifier
of a user that logs in to the second device, and determines
whether the identifier of the user that logs in to the second
device is the user identifier of the target user.

The device discovery module 803 is configured to: after
the application module reports the broadcast information of
the second device and the user identifier of the target user,
receive a result of the determining returned by the network
side, and confirm, according to the result of the determining,
whether a device to which the target user logs in to falls
within a preset distance from the device discovery module.
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Referring to FIG. 9, optionally, the apparatus further
includes: an obtaining module 804, configured to: before the
enabling module 801 enables the D2D monitoring and
broadcasting function, obtain broadcast information of the
apparatus; and a broadcasting module 805, configured to:
after the enabling module 801 enables the D2D monitoring
and broadcasting function, broadcast the broadcast informa-
tion obtained by the obtaining module 804, so that the
apparatus can be discovered by another device except the
apparatus according to the broadcast information.

Optionally, the obtaining module 804 includes: a first
requesting unit, configured to initiate a device discovery
service request to a mobility management entity MME to
which the first requesting unit belongs, so as to trigger the
MME to obtain the broadcast information of the apparatus
from a short-distance server; and a first receiving unit,
configured to: after the first requesting unit initiates the
device discovery service request, receive the broadcast
information of the first device returned by the MME.

Optionally, the obtaining module 804 includes: a second
requesting unit, configured to initiate a registration request
to a short-distance server, so as to trigger the short-distance
server to assign the broadcast information to the apparatus;
and a second receiving unit, configured to: after the second
requesting unit initiates the registration request, receive the
broadcast information of the first device returned by the
short-distance server.

Referring to FIG. 9, optionally, the apparatus further
includes: a registering module 806, configured to: before the
enabling module 801 enables the D2D monitoring and
broadcasting function, obtain a local user identifier, and
initiate a registration request to an application server accord-
ing to the user identifier, where the registration request
includes a device identification, so that the application
server stores the device identification and performs authen-
tication and authorization on the user identifier.

Optionally, the application module 802 includes: a first
sending unit, configured to: when the network side includes
the application server and the short-distance server, and
communication can be performed between the application
server and the short-distance server, send the broadcast
information, which is detected by the application module, of
the second device and the user identifier of the target user to
the application server, so as to trigger the application server
to obtain locally or obtain by using the short-distance server,
according to the broadcast information of the second device,
the identifier of the user that logs in to the second device, and
determine whether the identifier of the user that logs in to the
second device is the user identifier of the target user.

Optionally, the application module 802 includes: a second
sending unit, configured to: when the network side includes
the application server and the short-distance server, and
communication cannot be performed between the applica-
tion server and the short-distance server, send the broadcast
information, which is detected by the application module, of
the second device to the short-distance server, so as to
trigger the short-distance server to query a device identifi-
cation of the second device.

The apparatus further includes: a third receiving unit,
configured to receive the device identification of the second
device returned by the short-distance server; where the
second sending unit is further configured to send the device
identification, which is received by the third receiving unit,
of'the second device and the user identifier of the target user
to the application server, so that the application server
queries, according to the device identification of the second
device, the identifier of the user that logs in to the second
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device, and determines whether the identifier of the user that
logs in to the second device is the user identifier of the target
user.

Beneficial effects of this embodiment include: An
enabling module is configured to enable a device-to-device
D2D monitoring and broadcasting function; an application
module is configured to: after the enabling module enables
the D2D monitoring and broadcasting function, and if
detecting broadcast information of a second device, report
the broadcast information of the second device and a user
identifier of a target user to a network side, so that the
network side obtains, according to the broadcast information
of'the second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
user that logs in to the second device is the user identifier of
the target user; and a device discovery module is configured
to: after the application module reports the broadcast infor-
mation of the second device and the user identifier of the
target user, receive a result of the determining returned by
the network side, and confirm, according to the result of the
determining, whether a device to which the target user logs
in to falls within a preset distance from the device discovery
module.

Because the apparatus can monitor broadcast information
of another device within the preset distance, and after
broadcast information of the another device is detected, send
the detected broadcast information and the user identifier of
the target user to the network side, so that the network side
can confirm whether the target user falls within the preset
distance from the first device according to the broadcast
information and the user identifier of the target user. This
improves precision of short-distance user discovery, and
solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 10, an embodiment provides an appli-
cation server 900, which includes a receiving module 901, a
confirming module 902, and a sending module 903.

The receiving module 901 is configured to send broadcast
information of a second device and a user identifier of a
target user that are sent by a first device.

The confirming module 902 is configured to obtain,
according to the broadcast information, which is received by
the receiving module 901, of the second device, an identifier
of'a user that logs in to the second device, and if the identifier
of the user that logs in to the second device is obtained,
determine whether the identifier of the user that logs in to the
second device is the user identifier, which is received by the
receiving module 901, of the target user.

The sending module 903 is configured to return a result of
the determining, which is confirmed by the confirming
module 902, to the first device, so that the first device can
confirm, according to the result of the determining, whether
a device to which the target user logs in falls within a preset
distance from the first device.

Optionally, the confirming module 902 is specifically
configured to: query locally the identifier, which is corre-
sponding to the broadcast information of the second device,
of the user that logs in to the second device, and obtain the
identifier of the user that logs in to the second device; or
request, according to the broadcast information of the sec-
ond device, a device identification of the second device from
a short-distance server; receive and store the device identi-
fication of the second device returned by the short-distance
server, and query, according to the device identification of
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the second device, the identifier of the user that logs in to the
second device, and obtain the identifier of the user that logs
in to the second device.

Optionally, referring to FIG. 11, the server further
includes: an authenticating module 904, configured to:
before the receiving module 901 receives the broadcast
information of the second device and the user identifier of
the target user that are sent by the first device, receive a
registration request sent by the first device, where the
registration request includes a device identification of the
first device and an identifier of a user that logs in to the first
device, store the device identification of the first device, and
perform authentication and authorization on the user iden-
tifier.

Beneficial effects of this embodiment are: An application
server receives broadcast information of a second device and
a user identifier of a target user that are sent by a first device;
the application server obtains, according to the broadcast
information of the second device, an identifier of a user that
logs in to the second device, and if the application server
obtains the identifier of the user that logs in to the second
device, determines whether the identifier of the user that logs
in to the second device in the user identifier of the target
user; and the application server returns a result of the
determining to the first device, so that the first device can
confirm, according to the result of the determining, whether
a device to which the target user logs in falls within a preset
distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device sends, after detecting the broadcast information of the
another device, the detected broadcast information and the
user identifier of the target user that needs to be discovered
to the application server, so that the application server can
determine, according to the broadcast information and the
user identifier of the target user, whether the target user falls
within the preset distance from the first device. This
improves precision of short-distance user discovery, and
solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 12, an embodiment provides an appli-
cation server 1000, which includes a receiving module 1001,
a confirming module 1002, and a sending module 1003.

The receiving module 1001 is configured to receive a
device identification of a second device and a user identifier
of a target user that are sent by a first device, where the
device identification of the second device is obtained by the
first device by requesting from a short-distance server
according to detected broadcast information of the second
device.

The confirming module 1002 is configured to query,
according to the device identification, which is received by
the receiving module 1001, of the second device, an iden-
tifier of a user that logs in to the second device, and if the
application server finds the identifier of the user that logs in
to the second device, determine whether the identifier of the
user that logs in to the second device is the user identifier,
which is received by the receiving module 1001, of the target
user.

The sending module 1003 is configured to return a result
of the determining, which is confirmed by the confirming
module 1002, to the first device, so that the first device can
confirm, according to a result of the determining, whether a
device to which the target user logs in falls within a preset
distance from the first device.
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Optionally, referring to FIG. 13, the server further
includes: an authenticating module 1004, configured to:
before the receiving module 1001 receives the device iden-
tification of the second device and the user identifier of the
target user that are sent by the first device, receive a
registration request sent by the first device, where the
registration request includes a device identification of the
first device and an identifier of a user that logs in to the first
device, store the device identification of the first device, and
perform authentication and authorization on the user iden-
tifier.

Beneficial effects of this embodiment are: an application
server receives a device identification of a second device and
a user identifier of a target user that are sent by a first device,
where the device identification of the second device is
obtained by the first device by requesting from a short-
distance server according to detected broadcast information
of the second device; the application server queries, accord-
ing to the device identification of the second device, an
identifier of a user that logs in to the second device, and if
the application server finds the identifier of the user that logs
in to second device, determines whether the identifier of the
user that logs in to the second device is the user identifier of
the target user; and the application server returns a result of
the determining to the first device, so that the first device can
confirm, according to the result of the determining, whether
a device to which the target user logs in falls within a preset
distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device obtains, after detecting the broadcast information of
the another device, a device identification of the second
device by using the detected broadcast information, and
sends the device identification of the second device and the
user identifier of the target user to the application server, so
that the application server can confirm, according to the
device identification of the second device and the user
identifier of the target user, whether the target user falls
within the preset distance from the first device. This
improves precision of short-distance user discovery, and
solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 14, an embodiment further provides a
short-distance server 1100, which includes a receiving mod-
ule 1101 and a querying module 1102.

The receiving module 1101 is configured to receive
broadcast information, which is detected by a first device
and sent by the first device, of a second device.

The querying module 1102 is configured to query a device
identification of the second device according to the broad-
cast information, which is received by the receiving module
1101, of the second device, and if the short-distance server
finds the device identification of the second device, return
the device identification of the second device to the appli-
cation server, so that the application server queries, accord-
ing to the device identification of the second device, an
identifier of a user that logs in to the second device,
determines whether the identifier of the user that logs in to
the second device is a user identifier of a target user, and
returns a result of the determining to the first device, so that
the first device can confirm, according to the result of the
determining, whether a device to which the target user logs
in falls within a preset distance from the first device.

Optionally, the receiving module 1101 is further config-
ured to: before receiving the broadcast information, which is
detected by the first device and sent by the first device, of the
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second device, receive a request initiated by a mobility
management entity MME to which the first device belongs
for obtaining broadcast information of the first device.

Optionally, referring to FIG. 15, the server further
includes: an assigning module 1102, configured to assign the
broadcast information to the first device according to the
request initiated by the MME, and return the broadcast
information to the first device by using the MME.

Optionally, the receiving module 1101 is further config-
ured to: before receiving the broadcast information, which is
detected by the first device and sent by the first device, of the
second device, receive a registration request initiated by the
first device.

Optionally, referring to FIG. 15, the server further
includes: an authorizing module 1103, configured to perform
authorization on the first device according to the request
initiated by the first device, and assign broadcast informa-
tion to the first device after the authorization succeeds.

Optionally, the authorizing module 1103 is specifically
configured to: perform authorization locally on the first
device according to the request initiated by the first device;
or query, according to the request initiated by the first
device, subscription information of the first device from a
home subscription server HSS to which the first device
belongs, and perform authorization on the first device
according to the subscription information of the first device
returned by the HSS.

Beneficial effects of this embodiment include the follow-
ing. A short-distance server receives broadcast information,
which is detected by a first device and sent by the first
device, of a second device; the short-distance server queries
a device identification of the second device according to the
broadcast information of the second device, and if the
short-distance server finds the device identification of the
second device, returns the device identification of the second
device to the first device, so that the first device sends the
device identification of the second device and a user iden-
tifier of a target user to an application server, the application
server queries, according to the device identification of the
second device, an identifier of a user that logs in to the
second device, and determines whether the identifier of the
user that logs in to the second device is the user identifier of
the target user, and returns a result of the determining to the
first device, and the first device can confirm, according to the
result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device sends, after detecting the broadcast information of the
another device, the detected broadcast information to the
short-distance server to obtain the device identification of
the second device, and sends the device identification of the
second device and the user identifier of the target user to the
application server, so that the application server can confirm,
according to the device identification of the second device
and the user identifier of the target user, whether the target
user falls within the preset distance from the first device.
This improves precision of short-distance user discovery,
and solves a problem in the prior art in which precision of
short-distance user discovery cannot be ensured by using a
cell ID.

Referring to FIG. 16, an embodiment further provides a
short-distance server 1200, which includes a receiving mod-
ule 1201 and a querying module 1202.

The receiving module 1201 is configured to receive
broadcast information, which is detected by a first device
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and sent by an application server, of a second device. The
querying module 1202 is configured to query a device
identification of the second device according to the broad-
cast information, which is received by the receiving module
1201, of the second device, and if the device identification
of the second device is found, return the device identification
of the second device to the application server, so that the
application server queries, according to the device identifi-
cation of the second device, an identifier of a user that logs
in to the second device, determines whether the identifier of
the user that logs in to the second device is a user identifier
of a target user, and returns a result of the determining to the
first device, so that the first device can confirm, according to
the result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

Optionally, the receiving module 1201 is further config-
ured to: before receiving the broadcast information, which is
detected by the first device and sent by the application
server, of the second device, receive a request initiated by a
mobility management entity MME to which the first device
belongs for obtaining broadcast information of the first
device.

Optionally, referring to FIG. 17, the server further
includes: an assigning module 1202, configured to assign the
broadcast information to the first device according to the
request initiated by the MME, and return the broadcast
information to the first device by using the MME.

Optionally, the receiving module 1201 is further config-
ured to: before receiving the broadcast information, which is
detected by the first device and sent by the application
server, of the second device, receive a registration request
initiated by the first device.

Optionally, referring to FIG. 17, the server further
includes: an authorizing module 1203, configured to per-
form authorization on the first device according to the
request initiated by the first device, and assign broadcast
information to the first device after the authorization suc-
ceeds.

Optionally, the authorizing module 1203 is specifically
configured to: perform authorization locally on the first
device according to the request initiated by the first device;
or query, according to the request initiated by the first
device, subscription information of the first device from a
home subscription server HSS to which the first device
belongs, and perform authorization on the first device
according to the subscription information of the first device
returned by the HSS.

Beneficial effects of this embodiment are: A short-dis-
tance server receives broadcast information, which is
detected by a first device and sent by an application server,
of'a second device; the short-distance server queries, accord-
ing to the broadcast information of the second device, a
device identification of the second device, and if the short-
distance server finds the device identification of the second
device, returns the device identification of the second device
to the application server, so that the application server
queries, according to the device identification of the second
device, the identifier of the user that logs in to the second
device, and determines whether the identifier of the user that
logs in to the second device is the user identifier of the target
user, and returns a result of the determining to the first
device, and the first device can confirm, according to the
result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.
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Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device sends, after detecting the broadcast information of the
another device, the detected broadcast information and the
user identifier of the target user to the application server, so
that the application server obtains the device identification
of the second device from the short-distance server accord-
ing to the broadcast information, so as to confirm whether
the target user falls within the preset distance from the first
device. This improves precision of short-distance user dis-
covery, and solves a problem in the prior art in which
precision of short-distance user discovery cannot be ensured
by using a cell ID.

Referring to FIG. 18, an embodiment provides a device
discovery apparatus, which includes an enabling module
1301 and a broadcasting module 1302.

The enabling module 1301 is configured to enable a
device-to-device D2D monitoring and broadcasting func-
tion.

The broadcasting module 1302 is configured to broadcast
broadcast information of the apparatus after the enabling
module 1301 enables the D2D monitoring and broadcasting
function, so that a first device can detects the broadcast
information and the first device reports the broadcast infor-
mation and a user identifier of a target user to a network side,
so as to confirm whether a device to which the target user
logs in falls within a preset distance from the first device.

Optionally, referring to FIG. 19, the apparatus further
includes: an obtaining module 1303, configured to: before
the enabling module 1301 enables the D2D monitoring and
broadcasting function, obtain the broadcast information of
the apparatus, so that another device except the apparatus
can discover the second device according to the broadcast
information.

Optionally, the obtaining module 1303 includes: a first
requesting unit, configured to initiate a device discovery
service request to a mobility management entity MME to
which the first requesting unit belongs, so as to trigger the
MME to obtain the broadcast information of the apparatus
from a short-distance server; and a first receiving unit,
configured to: after the first requesting unit initiates the
device discovery service request, receive the broadcast
information returned by the MME.

Optionally, the obtaining module 1303 includes: a second
requesting unit, configured to initiate a registration request
to a short-distance server, so as to trigger the short-distance
server to assign the broadcast information to the apparatus;
and a second receiving unit, configured to: after the second
requesting unit initiates the registration request, receive the
broadcast information returned by the short-distance server.

Optionally, referring to FIG. 19, the apparatus further
includes: a registering module 1304, configured to: before
the enabling module 1301 enables the D2D monitoring and
broadcasting function, obtain a local user identifier, and
initiate a registration request to an application server accord-
ing to the user identifier, where the registration request
includes a device identification thereof, so that the applica-
tion server stores the device identification and performs
authentication and authorization on the user identifier.

Beneficial effects of this embodiment include: An
enabling module is configured to enable a device-to-device
D2D monitoring and broadcasting function; a broadcasting
module, is configured to broadcast broadcast information of
the first device after the enabling module enables the D2D
monitoring and broadcasting function, so that a first device
can detect the broadcast information, and the first device
reports the broadcast information and a user identifier of a
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target user to a network side, so as to confirm whether a
device to which the target user logs in falls within a preset
distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the appa-
ratus enables the D2D function and broadcasts the broadcast
information of the first device, so that the first device can
detect the broadcast information of the apparatus. After
detecting the broadcast information of the apparatus, the first
device reports the broadcast information of the second
device and the user identifier of the target user to the network
side, so as to confirm whether the target user falls within the
preset distance from the first device. This improves precision
of short-distance user discovery, and solves a problem in the
prior art in which precision of short-distance user discovery
cannot be ensured by using a cell ID.

Referring to FIG. 20, an embodiment further provides a
device discovery system, where the system includes the
device discovery apparatus 800 described above, the appli-
cation server 900 described above, the short-distance server
1200 described above, and the device discovery apparatus
1300 described above.

Beneficial effects of the embodiment include: A second
device enables a device-to-device D2D monitoring and
broadcasting function; the second device broadcasts broad-
cast information of the second device by using the D2D
broadcasting function, so that a first device can detect the
broadcast information of the second device, and the first
device reports the broadcast information of the second
device and a user identifier of a target user to a network side,
so as to confirm whether a device to which the target user
logs in falls within a preset distance from the first device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the second
device enables the D2D function and broadcasts the broad-
cast information of the second device, so that the first device
can detect the broadcast information of the second device,
and the first device reports the broadcast information of the
second device and the user identifier of the target user to the
network side after the broadcast information of the second
device is detected, so as to confirm whether the target user
falls within the preset distance from the first device, thereby
improving precision of discovering a short-distance user,
which solves a problem in the prior art in which precision of
discovering a short-distance user cannot be ensured by using
a cell ID.

Referring to FIG. 21, an embodiment further provides a
device discovery system, where the system includes the
device discovery apparatus 800 described above, the appli-
cation server 1000 described above, the short-distance
server 1100 described above, and the device discovery
apparatus 1300 described above.

Beneficial effects of this embodiment are: A short-dis-
tance server receives broadcast information, which is
detected by a first device and sent by an application server,
of'a second device; the short-distance server queries, accord-
ing to the broadcast information of the second device, a
device identification of the second device, and if the short-
distance server finds the device identification of the second
device, returns the device identification of the second device
to the application server, so that the application server
queries, according to the device identification of the second
device, the identifier of the user that logs in to the second
device, and determines whether the identifier of the user that
logs in to the second device is the user identifier of the target
user, and returns a result of the determining to the first
device, and the first device can confirm, according to the
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result of the determining, whether a device to which the
target user logs in falls within a preset distance from the first
device.

Because the first device can monitor broadcast informa-
tion of another device within the preset distance, the first
device sends, after detecting the broadcast information of the
another device, the detected broadcast information and the
user identifier of the target user to the application server, so
that the application server obtains the device identification
of the second device from the short-distance server accord-
ing to the broadcast information, so as to confirm whether
the target user falls within the preset distance from the first
device. This improves precision of short-distance user dis-
covery, and solves a problem in the prior art in which
precision of short-distance user discovery cannot be ensured
by using a cell ID.

The device discovery apparatus, application server, short-
distance server, and system provided by the embodiments
specifically belong to a same concept as the method embodi-
ments, and reference may be made to the method embodi-
ments for specific implementation processes thereof, which
are not described repeatedly herein.

It should be noted that in the foregoing device discovery
apparatus, application server, short-distance server, and sys-
tem embodiments, modules included are divided according
to functional logic, but are not limited to the forgoing
division as long as corresponding functions are imple-
mented. In addition, specific names of the functional mod-
ules are only for differentiating therebetween and are not
used to limit the protection scope of the present invention.

In addition, a person of ordinary skill in the art may
understand that all or a part of the steps of the embodiments
may be implemented by hardware or a program instructing
relevant hardware. The program may be stored in a com-
puter readable storage medium. The storage medium may
include: a read-only memory, a magnetic disk, or an optical
disc.

The foregoing descriptions are merely exemplary
embodiments of the present invention, but are not intended
to limit the present invention. Any modification, equivalent
replacement, or improvement made without departing from
the spirit and principle of the present invention should fall
within the protection scope of the present invention.

What is claimed is:
1. A device discovery method, wherein the method com-
prises:

enabling, by a first device, a device-to-device (D2D)
monitoring and broadcasting function;

detecting, by the first device, broadcast information of a
second device;

after the detecting, reporting the broadcast information of
the second device and a user identifier of a target user
to a network side, wherein the target user is a user that
has to log-in to the second device so that the first device
performs D2D communication with the second device
only when the second device is located within a preset
distance from the first device;

requesting the network side to obtain, according to the
broadcast information of the second device, an identi-
fier of a user that logs-in to the second device, and to
determine whether the identifier of the user that logs-in
to the second device is the user identifier of the target
user;

receiving, by the first device, a result of the determining
returned by the network side;
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confirming, by the first device according to the result of
the determining, whether a device to which the target
user logs-in is the second device; and

performing, by the first device, the D2D communication

with the confirmed second device to which the target
user logged-in.

2. The method according to claim 1, wherein, before
enabling the D2D monitoring and broadcasting function, the
method further comprises:

obtaining, by the first device, broadcast information of the

first device; and

after the first device enables the D2D monitoring and

broadcasting function, broadcasting, by the first device,
the broadcast information of the first device, so that
another device except the first device can discover the
first device according to the broadcast information of
the first device.

3. The method according to claim 2, wherein obtaining the
broadcast information of the first device comprises:

initiating, by the first device, a device discovery service

request to a mobility management entity MME to
which the first device belongs, so as to trigger the MME
to obtain the broadcast information of the first device
from a short-distance server; and

receiving, by the first device, the broadcast information of

the first device returned by the MME.

4. The method according to claim 2, wherein obtaining the
broadcast information of the first device comprises:

initiating, by the first device, a registration request to a

short-distance server, so as to trigger the short-distance
server to assign the broadcast information to the first
device; and

receiving, by the first device, the broadcast information of

the first device returned by the short-distance server.
5. The method according to claim 1, wherein the network
side comprises an application server and a short-distance
server;
wherein communication can be performed between the
application server and the short-distance server; and

wherein reporting the broadcast information of the second
device and a user identifier of a target user to a network
side comprises sending, by the first device, the broad-
cast information of the second device and the user
identifier of the target user to the application server, so
as to trigger the application server to obtain locally or
obtain by using the short-distance server, according to
the broadcast information of the second device, the
identifier of the user that logs in to the second device,
and determine whether the identifier of the user that
logs in to the second device is the user identifier of the
target user.

6. The method according to claim 1, wherein the network
side comprises an application server and a short-distance
server, and communication cannot be performed between
the application server and the short-distance server;

wherein reporting the broadcast information of the second

device and a user identifier of a target user to a network

side comprises:

sending, by the first device, the broadcast information
of the second device to the short-distance server, so
as to trigger the short-distance server to query a
device identification of the second device;

receiving, by the first device, the device identification
of the second device returned by the short-distance
server; and

sending, by the first device, the device identification of
the second device and the user identifier of the target
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user to the application server, so that the application
server queries, according to the identification of the
second device, the identifier of the user that logs in
to the second device, and determines whether the
identifier of the user that logs in to the second device
is the user identifier of the target user.

7. A device discovery method, wherein the method com-
prises:

receiving, by an application server, broadcast information

of a second device and a user identifier of a target user
that are sent by a first device, wherein the target user is
a user that has to log-in to the second device so that the
first device performs device-to-device (D2D) commu-
nication with the second device only when the second
device is located within a preset distance from the first
device;

obtaining, by the application server according to the

broadcast information of the second device, an identi-
fier of a user that logs in to the second device;
if the application server obtains the identifier of the user
that logs in to the second device, determining whether
the identifier of the user that logs in to the second
device is the user identifier of the target user; and

returning, by the application server, a result of the deter-
mining to the first device, wherein the result of the
determining is used by the first device to confirm,
whether a device to which the target user logs in is the
second device and falls within the preset distance from
the first device, so that the first device performs D2D
communication with the confirmed second device to
which the target user logged-in.

8. The method according to claim 7, wherein obtaining the
identifier of a user that logs in to the second device com-
prises:

querying locally, by the application server, the identifier,

which is corresponding to the broadcast information of
the second device, of the user that logs in to the second
device, and obtaining the identifier of the user that logs
in to the second device; or

requesting, by the application server according to the

broadcast information of the second device, a device
identification of the second device from a short-dis-
tance server; receiving and storing, by the application
server, the device identification of the second device
returned by the short-distance server; and querying,
according to the device identification of the second
device, the identifier of the user that logs in to the
second device, and obtaining the identifier of the user
that logs in to the second device.

9. A device discovery apparatus, wherein the apparatus
comprises:

a processor; and

a computer-readable storage medium storing a program to

be executed by the processor, the program including
instructions for:

obtaining broadcast information of the apparatus from a

network side;

enabling a device-to-device (D2D) monitoring and broad-

casting function;

after enabling the D2D monitoring and broadcasting

function, if broadcast information of a second device is
detected, reporting the broadcast information of the
second device and a user identifier of a target user to the
network side, requesting the network side to obtain,
according to the broadcast information of the second
device, an identifier of a user that logs in to the second
device, and determining whether the identifier of the



US 9,451,439 B2

29

user that logs in to the second device is the user
identifier of the target user, wherein the target user is a
user that has to log-in to the second device so that the
device discovery apparatus performs D2D communi-
cation with the second device only when the second
device is located within a preset distance from the
apparatus; and

after reporting the broadcast information of the second
device and the user identifier of the target user, receiv-
ing a result of the determining returned by the network
side, and confirming, according to the result of the
determining, whether a device to which the target user
logs in to is the second device and falls within a preset
distance from the apparatus; and

performing D2D communication with the confirmed sec-
ond device to which the target user logged-in.

10. The apparatus according to claim 9, wherein the

program further includes instructions for:

after enabling the D2D monitoring and broadcasting
function, broadcasting the obtained broadcast informa-
tion, so that the apparatus can be discovered by another
device except the apparatus according to the broadcast
information.

11. The apparatus according to claim 10, wherein:

the program further includes instructions for: initiating a
device discovery service request to a mobility manage-
ment entity (MME), so as to trigger the MME to obtain
the broadcast information of the apparatus from a
short-distance server; and

the apparatus further comprises a receiver, configured to,
after the device discovery service request is initiated,
receive the broadcast information of the apparatus
returned by the MME.

12. The apparatus according to claim 10, wherein:

the program further includes instructions for: initiating a
registration request to a short-distance server, so as to
trigger the short-distance server to assign the broadcast
information to the apparatus; and

the apparatus further comprises a receiver, configured to,
after the registration request is initiated, receive the
broadcast information of the apparatus returned by the
short-distance server.

13. The apparatus according to claim 9, further compris-

ing:

a transmitter, configured to, when the network side com-
prises an application server and a short-distance server,
and communication can be performed between the
application server and the short-distance server, to send
the broadcast information of the second device and the
user identifier of the target user that is detected to the
application server, so as to trigger the application server
to obtain locally or obtain by using the short-distance
server, according to the broadcast information of the
second device, the identifier of the user that logs in to
the second device, and to determine whether the iden-
tifier of the user that logs in to the second device is the
user identifier of the target user.

14. The apparatus according to claim 9, further compris-
ing a transmitter configured to, when the network side
comprises an application server and a short-distance server,
and communication cannot be performed between the appli-
cation server and the short-distance server, send the broad-
cast information of the second device to the short-distance
server, so as to trigger the short-distance server to query a
device identification of the second device;
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wherein the apparatus further comprises a receiver, con-
figured to receive the device identification of the sec-
ond device returned by the short-distance server; and

wherein the transmitter is further configured to send the
device identification of the second device and the user
identifier of the target user to the application server, so
that the application server queries, according to the
device identification of the second device, the identifier
of the user that logs in to the second device, and
determines whether the identifier of the user that logs in
to the second device is the user identifier of the target
user.

15. An application server, wherein the server comprises:

a receiver, configured to send broadcast information of a
second device and a user identifier of a target user that
are sent by a first device, wherein the target user is a
user that has to log-in to the second device so that the
first device performs device-to-device (D2D) commu-
nication with the second device only when the second
device is located within a preset distance from the first
device;

a processor; and

a computer-readable storage medium storing a program to
be executed by the processor, the program including
instructions for:

obtaining, according to the broadcast information, which
is received by the receiver, of the second device, an
identifier of a user that logs in to the second device, and
if the identifier of the user that logs in to the second
device is obtained, determining whether the identifier
of the user that logs in to the second device is the user
identifier, which is received by the receiver, of the
target user; and

a transmitter, configured to return a result of the deter-
mining to the first device, wherein the result of the
determining is used by the first device to confirm,
whether a device to which the target user logs in is the
second device and falls within a preset distance from
the first device, so that the first device performs D2D
communication with the confirmed second device to
which the target user logged-in.

16. The server according to claim 15, wherein the pro-

gram further includes instructions for:

querying locally the identifier, which is corresponding to
the broadcast information of the second device, of the
user that logs in to the second device, and obtaining the
identifier of the user that logs in to the second device;
or

requesting, according to the broadcast information of the
second device, a device identification of the second
device from a short-distance server; receiving and
storing the device identification of the second device
returned by the short-distance server, and querying,
according to the device identification of the second
device, the identifier of the user that logs in to the
second device, and obtaining the identifier of the user
that logs in to the second device.

17. A short-distance server, wherein the server comprises:

a receiver, configured to receive broadcast information,
which is detected by a first device and sent by the first
device, of a second device;

a processor; and

a computer-readable storage medium storing a program to
be executed by the processor, the program including
instructions for:

querying a device identification of the second device
according to the broadcast information, which is
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received by the receiver, of the second device, and if the
device identification of the second device is found,
return the device identification of the second device to
the first device, so that the first device sends the device
identification of the second device and a user identifier
of a target user to an application server, the application
server queries, according to the device identification of
the second device, an identifier of a user that logs in to
the second device, determines whether the identifier of
the user that logs in to the second device is the user
identifier of the target user, and returns a result of the
determining to the first device, wherein the result of the
determining is used by the first device can confirm,
whether a device to which the target user logs in is the
second device and falls within a preset distance from
the first device, so that the first device performs D2D
communication with the confirmed second device to
which the target user logged-in;

wherein the target user is a user that has to log-in to the
second device so that the first device performs device-
to-device (D2D) communication with the second
device only when the second device is located within a
preset distance from the first device.

18. The server according to claim 17, wherein:

the receiver is further configured to: before receiving the
broadcast information, which is detected by the first
device and sent by the first device, of the second device,
receive a request initiated by a mobility management
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entity MME to which the first device belongs for
obtaining broadcast information of the first device; and

wherein the program further includes instructions for
assigning the broadcast information to the first device
according to the request initiated by the MME, and
returning the broadcast information to the first device
by using the MME.

19. The server according to claim 18, wherein:

the receiver is further configured to: before receiving the
broadcast information, which is detected by the first
device and sent by the first device, of the second device,
receive a registration request initiated by the first
device; and

the program further includes instructions for performing
authorization on the first device according to the
request initiated by the first device, and assigning
broadcast information to the first device after the autho-
rization succeeds.

20. The server according to claim 19, wherein the pro-

gram further includes instructions for:

performing authorization locally on the first device
according to the request initiated by the first device; or

querying, according to the request initiated by the first
device, subscription information of the first device
from a home subscription server (HSS) to which the
first device belongs, and performing authorization on
the first device according to the subscription informa-
tion of the first device returned by the HSS.

#* #* #* #* #*



